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INTRADURAL RESECTION OF THE POSTERIOR ROOTS OF A 
NUMBER OF SPINAL NERVES. FOR THE RELIEF 
OF INTRACTABLE PAIN. 

By Dr. George W. Jacoby. 

Historical. General belief that the operation is dangerous is erroneous. 
Questions of technique which are of neurological interest. Tabulated 
cases. Indications for operation. Report of a successful case in which 
all the roots which _go to make up the brachial plexus were. resected. 
Sensory change after operation. Head’s observations. Conclusions. 

Dr. P. C. Knapp said that in spite of Dr. Jacoby’s paper his own ex¬ 
perience has forced him to look with considerable hesitancy upon this oper¬ 
ation for the division of the nerve roots. He had reported two cases of 
division of the roots before this Association several years ago. In one 
case death occurred upon the table. The patient was a very stout and 
muscular man in good physical condition at the time of the operation. 
Much blood was lost in getting into the spinal canal. In the second case, 
also for amputation neuralgia, the operation proved temporarily successful 
for the relief of the neuralgia, but although four or five nerve roots were 
divided there was no special loss of sensibility which could be made out 
in the stump, the stump being close to the elbow, so that there were the 
areas of a number of nerve roots there which could be tested. I he man 
at the time the case was reported had developed a spastic paraplegia which 
came on rather gradually after the operation. After the case was re¬ 
ported another operation was done, the laminectomy wound opened, and 
there was found no indication of any hemorrhage or any special pressure 
upon the cord. The pain had returned, though never to the same extent 
in the stump. Further roots were divided, but nothing was found which 
could be relieved, and the man was in a most deplorable condition, still 
suffering from pain in the stump in the one arm, and with a most extreme 
grade of spastic paraplegia of the legs. There was considerable disturb' 
ance of sensibility in the legs, but it was about equal on the two sides. 
His statements in regard to the degree of sensibility, however, were rather 
untrustworthy, so that it could not be very exactly mapped out, but his 
condition was distinctly deplorable. In view of these two cases and of Dr. 
Prince’s, which Dr. Prince will probably speak of, Dr. Knapp said they 
felt in Boston considerable hesitancy about recommending division of 
the posterior roots for the relief of intractable pain. 

Dr. H. H. Hoppe said the experience he had had of resection of the 
posterior roots is limited to one case, but that case was an especially dis¬ 
astrous one. The woman had suffered from intractable pains in both legs 
for three or four years, and a tentative diagnosis of extradural tumor was 
made. It was decided that at the operation if no extradural tumor was 
found the posterior nerve roots were to be cut off. Laminectomy was 
performed and the posterior roots were divided on both sides of the spinal 
cord. After the operation there was absolute loss of sensibility in both 
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legs, the reflexes were abolished and the pain continued. During the 
operation the cord seemed to be entirely normal. There was no swelling 
in the cord, in spite of the fact that all of the pain was concentrated and 
localized in both lower extremities. The operation was followed by com¬ 
plete paralysis of both lower extremities, which at the time seemed to con¬ 
firm Sherrington’s opinion that complete loss of sensation in all of its 
qualities leads to loss of motor power. Twenty-four hours after the 
operation this woman developed acute trophic sores on the heels and died 
seventy-two hours after the operation. No autopsy could be obtained, but 
the fact was very striking that this woman’s pains were not relieved by 
the division of all the posterior roots on both sides. 

Dr. Morton Prince said he has always felt that in suitable cases this 
operation is one which he should not hesitate to recommend, but he 
thought the case must be a justifiable one. By this he meant that the pain 
must be of such a severe character as to justify the risk, which his own 
experience showed was considerable. In his case (one of brachial neuritis) 
which had just been referred to by Dr. Knapp and was included in the 
statistics of the reader there was as a result of the operation complete 
relief of the pain in the arm. This was fine, but that was not the end 
of the patient's troubles. After the operation there developed a Brown- 
Sequard paralysis attended by most shocking pain in the leg. The cause 
of this secondary paralysis can only be inferred to have been caused by 
pressure of some kind, while the pain may have been due to an ascending 
neuritis. The patient’s troubles and trials were so great that as a final 
result of the operation he shot himself; so that it cannot be said that so 
far as the ultimate results were concerned the operation was a success 
in this case. 

Dr. Prince said there was another point which he thought must be 
borne in mind, and that is, that when the pain has persisted for a long 
period of time there is a tendency for the patient to become hysterical 
and develop hysterical pains. Dr. Weir Mitchell, it will be remembered, 
called attention to this fact in his work on the injuries of nerves. The 
patient becomes worn out mentally and physically with suffering, and the 
pain after a while spreads and becomes both in degree and extent far out 
of proportion to the injury. Dr. Prince thought that in the case Dr. 
Knapp spoke of a very intense hysterical condition developed, creating 
pain beyond that which could be accounted for by the affection of the 
nerve. The persistence of pain after the resection of the nerves may 
often be explained in that way. He thought that this tendency must be 
taken into account to explain the failure of this operation to relieve pain. 
If the nerve roots are cut there must be cessation of pain in that district 
unless the pain is of an hysterical character, or unless an ascending central 
neuritis has developed. 

Dr. P. Zenner said he merely wished to mention a case never reported 
which he had under observation several years ago. This was a case of 
tumor involving all of the brachial plexus. The tumor was shown post¬ 
mortem. The man had intractable pain. He had had symptoms probably 
for eight months before Dr. Zenner saw him; pain, then anesthesia in 
the ulnar region, and paralysis of all the muscles below the elbow. He 
had become addicted to morphia on account of his intense suffering. In 
this case after a preliminary operation seeking for the tumor, which was 
not found, laminectomy was performed and the roots of only three nerves, 
the first dorsal and the last two cervical roots were resected. For a little 
while the patient had complete relief from pain, so that one might suppose 
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that all the nerves related to the affected area had been resected, but soon 
his pain returned, and he said his suffering- was as great as ever. This 
was doubted. He lived six months or longer, and finally died of a fatty 
heart. The operation appeared to have done no harm in this case. It 
did not impair his general health, excepting that he always said he was 
disabled, that he could not hold his head as well. etc. But the operation 
seemed to have done no harm to the man, and while it was supposed that 
his pain might be explained in the way Dr. Prince has just spoken of, still 
it is more probable that the pain returned or was as severe as ever because 
not sufficient roots had been resected. 

Dr. F. R. Fry said that Dr. Mudd had recently operated for him on a 
case where the relief from pain was marked. 1 he patient had a large 
sarcoma in his left thigh. The right thigh also contained considerable 
amount of the growth. The distribution of some of the pain regions led 
him to believe that the cord might also be involved. The operation was 
done for the purpose of severing all the sacral and lower lumbar sensory 
roots. Owing to the unusual amount of fluid in the wound and the general 
condition of the patient the lowest roots were missed. Three days later 
the patient was again placed on the table; the field was dry; the patient's 
condition good and these roots were readily recognized and cut. The 
patient was entirely relieved from the severe pains which morphine was 
failing to control. He died two months later from exhaustion. Dr. Fry 
thought there would be an advantage in a two stage operation in some 
cases of this kind. 

Dr. H. T. Patrick said the crucial points in this question are the surgeon 
and his technique. He has seen a few of these operations performed, and 
it makes every difference who does the operation and how it is done. He 
was quite impressed with the technique of Sir Victor Horsley a year ago. 
This surgeon had gone so far as to have special spectacles made; strong 
convex lenses combined with prisms, so that the strain of convergence 
would not be too great. By this means he could readily see the small 
vessels supplying the posterior roots, and Dr. Patrick thinks it is rea¬ 
sonable to believe that Sir Victor Horsley was right in supposing that 
cutting these small vessels going into the cord had a great deal to do 
with the seriousness of the operation from the surgical standpoint. 

Dr. G. W. Jacoby said he was glad the paper had brought out much 
discussion. It seemed to him the stand Oppenheim takes in the last edi¬ 
tion of his text-book should not be allowed to go unchallenged. Natur¬ 
ally the cases must be selected. The indications for the operation must 
be precisely drawn. The source of pain must be in the nerve roots or in 
the ganglia. Then, having drawn the specific indication for operation, 
Dr. Jacoby agrees with Dr. Patrick absolutely that it is a question of the 
surgical technique. If the technique is beyond criticism, then from wtiat 
Dr. Jacoby has seen he does not believe the danger of these cases is any 
greater than it is in an ordinary laminectomy. He does not believe that 
the section of the nerve roots themselves adds to the danger of the opera¬ 
tion. The small sensory defect after the section of a large number of 
roots in other cases than his own will bear a great deal of discussion. 
The fact that a number of cases have not been relieved at all is, he thinks, 
explicable by what Dr. Prince has said. The majority of these cases are 
morphinists, and whether they have not been relieved of their pain be¬ 
cause of the craving for morphia, or whether you would call it a persist¬ 
ence of hysterical pain, is a question upon which he cannot enter now. 

Sensory and Motor Disturbances in Parts Above the Distribution In - 
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volved by Definite Organic Lesions of the Sfinal Cord. By Dr. T. H. 
Weisenburg. (See this journal, page 434 .) 

Dr. F. R. Fry said he would like to ask Dr. Weisenburg what import¬ 
ance he attached to certain predisposing factors in these and similar 
cases; for instance, syphilis and other infectious diseases, arteriosclerosis, 
etc. 

Dr. C. K. Mills said this paper of Dr. Weisenburg’s interests him par¬ 
ticularly with regard to the question of the occurrence in stages of certain 
symptoms as the result of a co-terminus necrosis due to arterial oblitera¬ 
tion, which seems to him to be one of the points of the paper. It is of 
considerable clinical and pathological importance in connection with that 
general but often vaguely considered subject of arteriosclerosis. He be¬ 
lieves it is true, as Dr. Weisenburg has stated, that in an old case of 
transverse myelitis, especially if it is complete (that is, completely trans¬ 
verse), or when it is not quite complete, there is a tendency, for what¬ 
ever reason, to the very slow obliteration of blood vessels near the point 
where the original necrosis or where the acute myelitis resulting in de¬ 
struction has taken place. There is a distinct clinical type of arteriosclero¬ 
tic disease which has not, Dr. Mills thinks, been well and systematically 
presented, although he could certainly not say that it has not been con¬ 
sidered, and this is the type of disease in which we have both cerebral 
and spinal symptom-complexes which simulate others which may be due 
to tumor or to some other lesion, as to syphilitic inflammation. There is a 
clinical type of disease in which, for instance, we have a definite form of 
hemiparesis with or without hemianopsia and with or without other cere¬ 
bral symptoms lasting for a definite time, and then remaining for a time in 
statu quo so far as the symptoms are concerned; next in a period of two 
or three months increasing by steps rather than by insidious progression. 
Undoubtedly the increase is due to a peculiar form of obliteration of 
neighboring vessels. Dr. Mills said he had had several of these cases; 
three operation cases of this kind, one of which was studied microscopi¬ 
cally after the operation by Dr. Spiller. These cases should be regarded 
not as myelitis or encephalitis, but rather as a peculiar form of necrosis 
occurring in successive stages. 

Dr. W. G. Spiller said he was rather inclined to doubt whether this 
ascending form of disturbed sensation will be found in every case, and 
only further investigations will determine that. Dr. Weisenburg spoke of 
lesions occurring in various parts of the cord and of the vascular changes 
resulting therefrom. In early life the cord has a remarkable recuperative 
power, and fewer fibers and nerve cells may perform the function usually 
performed by a larger number, and it is possible for recovery of function 
to take place; later, as years pass by, the vitality of the cord is lessened 
and the fibers and nerve cells can no longer perform the function so per¬ 
fectly, and there is a progression of the symptoms in that way, as seen in 
certain cases of poliomyelitis, etc. 

Dr. Weisenburg in closing said in answer to Dr. Frey’s question as to 
what influence syphilis has, he was careful to select cases for his paper 
in which such disease was excluded, but he thought that syphilis, as well 
as alcohol, if present, would cause the disease process to be more 
marked. 

As regards Dr. Mills’ comment, Dr. Weisenburg stated that he had 
taken up the question of secondary degeneration in this paper because it 
had a direct bearing upon the subject. He thought that the questions re¬ 
lating to it were very important, and should be further investigated. 



